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CEJIEKHMOHHOE 1 UMMYHOJIOTHYECKOE U3YYEHHUE TEKCATIOMTHOM
CUHTETUYECKOMU TIIEHUIIBI B FOI'O-BOCTOYHOM KA3AXCTAHE

B IOro-socrounom Kaszaxcrane B 2014 romy npoBOOMIIOCH CENEKLMOHHOE H3y4EHUE
TeKCAIIOMHOW CHUHTETHYECKOW MIeHUIsl (49 nuHui) cenexkuun KHOTCKOTO yHUBEpCHTETa
Anonnn 1 CUMMMT. Pe3ynbrarhl Mccaeq0BaHUN MOKA3ald, YTO ATH JIMHUN UMEIOT BBICOKHM
MOTEHIIMA] YCTOMYMBOCTH K OOJIE3HSIM Ha ecTecTBeHHOM uHpekimonHoMm ¢oune. Ilo
arpOHOMUYECKHM XapaKTEPUCTHKE 5 JTMHUN MOTYT OBITH MCIHOJB30BAHBI B CEJCKIMH O3UMOMU
MIIeHUIBI Ha 1oro-Boctoke Kazaxcrana. Jlpyrue 44 nuHUNA Mbl IUIAHUPYEM HCHOBITaTh Kak
spoBblie hopMmbl B CeBepHOM pernone Kazaxcrana.
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INVESTIGATIONS WITH ALFALFA IN IASS "OBTRAZTSOV CHIFLIK” - ROUSSE

Abstract

Alfalfa is prevalently allogamous species of genus Medicago, family Fabaceae. It is spread
all over the world and grown on over 30 million hectares. Scientific experiments with this crop
has started in the Agricultural Experimental Station “Obraztsovchiflik” in 1905.

During the period 1991-1994 18 accessionswith n = 16 of 10 speciesof Scientific Research
Institution in Kazakhstan (KazNAUKazNII and Agriculture) were tested.

At the Institute a large number of Bulgarian and foreign trifoliolate and multifoliolate
varieties and germplasm were studied. An evaluation of the most important traits were made and
correlations and interrelationsbetween them were determined. Seven varieties were created at the
Institute in the last 20 years. Six of them — Nadezhda 2, Prista 2, Prista 3, Prista 4, Roli and
Prisra 5 are trifoliate. The greatest achievement of the Bulgarian alfalfa breeding was
Mnogolistna 1 variety - the only Bulgarian multifoliolate variety (5-7 leafletsper leaf).

Key words: alfalfa, foreign trifoliolate and multifoliolate varieties, germplasm.

Alfalfa is prevalently allogamous species of genus Medicago, family Fabaceae. As a
cultivated crop, Medicagosativa (common or blue alfalfa) autotetraploid with 2n = 4x = 32 is
mainly grown in our country. The most important characteristic of alfalfa as cross-pollinating
plant is its high degree of heterozygosity and any action which reduces it, stronglydecreases the
vitality of the individuals and the population as a whole.

The perennial nature, high yield capability and adaptability of alfalfa allowit to beusedfor
newpurposes, such as biofuel, phyto-recovery of soil and water, andevenincludingin the menuof
the people.

The alfalfa is spread all over the world and grown on over 30 million hectares, and that
circumstance requiresbreeding and developing varieties possessing different characteristics [1].
Evaluation of the European alfalfa germplasm for agronomic and physiological traits was
conducted in Spain [2], the Czech and Slovak Republics [3], Italy [4], Bulgaria [5].

The investigations with alfalfa started in the early eighteenth century. In Bulgaria alfalfa
was imported for cultivation in 1890 in Rousse farm “Obraztsovchiflik”and its
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widespreadingwas began after the opening of the first Magnetic separator station in Plovdiv in
1926. Scientific experiments with this crop were carried out in the Agricultural Experimental
Station “Obraztsovchiflik” in 1905. In the Experimental field the first alfalfa - Hungarian and
Italian were tested. The results of the comparative studies were published in leaflets and were
used for educational purpose and awareness of the farmers from Rousse region.A lot of seed
analyses were carried out in 1920 — 1930 and the row spaces in alfalfa grown for seed were
studied.A rich initial material oflocal populations was collected in 1956 at the Institute of
Obraztsovchiflik — Rousse, too. In IASS “Obraztsovchiflik” were studied the main issues of
alfalfa technology [6], the role of the natural pollinators of alfalfa - wild bees was investigated
[7], significant conclusions concerning seed production were made and the influence of the
meteorological conditions on the forage yield was evaluated. It was found, that for fifteen years
period dry matter yield in alfalfa under conditions of North-East Bulgaria, without irrigation
varied most strongly during the first and the forth year of cultivation. The Hydro-Thermal
Coefficient from January to December effected positively on yield, comparing with the
precipitation and temperature sums.

In 1990, while visiting our scientists in research institutes of Kazakhstan (KazNAU
KazNIl and Agriculture) 18 accessions with n = 16 of 10 species (M. polymorpha, M. truncatula,
M. turbinate, M. orbicularis, M. minima, M. murex, M. deniticulata, M. polymorpha var.
brevispina, M. cirialis and Medicago sativa subsp. caerulea) of genus Medicago were imported.
During the period 1991-1994 seed was sown in the greenhouse and in the field to determine
some morphological and agronomic traits. In 1992, three wild varieties were planted:
Kapuagayskaya 80 and the other 2 from the Alma-Ata region[8]. The results obtained of their
study indicated that those forms were not suitable for growing under the plane conditions of
Northern Bulgaria.

The stability and variability of agronomic traits dry matter yield,plant height and visual
assessment in trifoliate and multifoliolate populations were studied. An evaluation of the
traitsfall dormancy, winterhardiness, regrowth rate after cutting, green mass yield, and seed yield
were made and correlations and interrelationsbetween them were determined [9].

At the Institute a large number of Bulgarian and foreign multifoliolategermplasm were
studied. It was found that the multifoliolate populations were characterized with good productive
potential and were comparable to the standard trifoliate varietiesconcerningdry matter yield and
seed yield. They did not differ significantly in disease resistance (Pseudopeziza medicagin,
Pseudopeziza jonesii Nannf, Fusariumoxysporumvar,medicaginis and Phytophtorasp.)from the
standard trifoliate varieties (Marinova, unpublished data).

As a result of long-term breeding work multifoliolate alfalfa MF 23 phenotype was
developed on the basis of self pollination of AD-93 line (with three to seven leaflets per leaf).
MF 23 was characterized with 23-24 leaflets per leaf and internodes shorter than 3 cm, compared
to standard trifoliolate varieties. Increasing the leaves/stems ratio was considered as a method to
improve forage quality in alfalfa (Medicago sativa L.).

Vlahova and colleagues have created low lignin lines as their breeding evaluation was
made in the experimental fields of the Institute. The lines with highest productivity were selected
for inclusion in synthetic populations.

The studies in recent years have showed that main factors for reducing the alfalfa stands
were root rot and root damages caused by the larvae of longhorn alfalfa beetle (Plagionotus
floralis Pall.) [10].

A significant increase of damages caused by different pathogens was observed. According
many authors it was due to a significant increase of genetic homogeneity. The introduction of
higheryielding varieties, distinguished with high agronomic performance, and the distribution of
those varieties to large areas led to dangerous epiphytesdue to the increase of the genetic
homogeneity, and to the highsusceptibilityof the host plant by the pathogen. Fungal diseases
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were of significant importancefor the alfalfa, they caused damagesboth onabove-ground parts -
leaves and stems, and on the root system. Bacterial and virous diseases also caused considerable
damages.

More than 250 varietiesand alfalfa populations were tested in 1AAS. It was found that
none of them were resistant to Rhizoctoniacrocorum and Verticiliumalbo-atrum. Using infected
by V. albo-atrum seedsto determine the disease resistance and inheritance of the trait in the
progeny 20 foreign varieties, 20 local varieties and 14 crosses was studied [11]. The authors
made the following conclusions: resistance was expressed in the progenyofsome plants; most
strongly was reduced the natural resistance of our local alfalfa population; the availability of
practically healthy plants was indicated that it waspossible to creat resistant varieties using
breeding methods. Yield and quality of alfalfa production could be improved by creation of
varieties resistant to diseases of economical significance. In that aspect, a base was placed which
had to be used and enriched in further research. The alfalfa varieties, created in IASS
“Obraztsovchiflik” have not beenstudied completely in terms of diseases attackshaving
economical significance in Bulgaria. In recent years dynamics and development of alfalfa rust
caused by Uromyces striatus have been studied. The performed screening on alfalfa varieties,
included in the National List of Varieties during the period 2003-2006 identified them as
sensitive to the disease. The alfalfa rust developesstronger in moist and warm years, usually in
late summer and attackes stronger the older stands.

Studies on the damage caused by the larvae of Plagionotus floralis Pall suggested that in
the roots of sick plants the rate of protein, crude fibers, Ca and total phenols increased, and the
contents of P, Mg and sugars decreased.

Dry matter yield and quality of forage characterizing the agronomic value of varieties
remained the most important characteristics in alfalfa breeding programs. The quality of alfalfa
included chemical (contents of proteins and fibers in the dry matter), morphological (plant
height, number of internodes, foliation) and nutritional value (digestibility, absorption, energy
and protein value) [12].Data reported in Europe in the last few years showed that the increase of
yield of dry vegetative mass has been still very limited, no more than 5% compared to the old
varieties and local ecotypes [13, 14]. The good balance between yield and quality of foragewas
the headline target of the research, as they were inversely correlated [15]. It was reported that the
dry vegetative mass of high quality alfalfa varieties contained over 19% crude protein, below
31% acid detergent fibers and less than 41% neutral detergent fibers [16].

The most widespread in Bulgaria, duringthe 70s and 80s of the last century,variety —
Nadezhda 2 was created in “Obraztsovchiflik”.

Six varieties were created at the Institute in the last 20 years. Five of them — Prista 2,
Prista 3, Prista 4, Roli and Prisra 5 are trifoliate. They were created after polycross method that
ensured wide hereditary basis, good ecological plasticity and persistence of the stand. All five
varieties were high productive, drought-resistant and winterhardiness.Dry matter yield per
hectare under conditions without irrigation for a growing season is about 12-15 t and seed yield -
from 1200 to 1500 kg for four years. Seed yield is high enough to provide a highly effective seed
production. In the first year from 100 to 300 kg/ha seed was obtained, in the second and third
year the yield reached 1000 kg/ha, and in the fourth and fifth years — 400-300 kg/ha.

The greatest achievement of the Bulgarian alfalfa breeding was Mnogolistna 1 variety - the
only Bulgarian multifoliolate variety (5-7 leafletsper a leaf). It significantly exceededby quality
the trifoliate varieties: 1.5% higher crude protein content, better digestibility, lower detergent
fibers content. In years with normal or excessive precipitationit exceedes by dry matter yield the
trifoliate varieties. The specific elements of varietal agrotechnicsof that variety are: slightly
reduced sowing rate compared to that of the trifoliate varieties for forage, better inseminationof
plants in wide-row stand for seed production, with row spacing 45 cm and 70 cm and greater soil
moisture requirement.

207



The results of the study of our varieties - Prista 2, Prista 3, Prista 4, and Mnogolistna 1 in
Serbia, Montenegro, and the Czech Republic showed that they manifestedgood productivity,
higher quality of the green mass and wide ecological plasticity [17]. Without irrigation, but in
years with normal precipitation distribution, dry matter yield of Mnogolistna 1 per one year was
15-20 t/ha. Seed yield for the four years was averagely 1000-1500 kg/ha.

As a result of the new breeding of IASS “Obraztsovchiflik” and the good varietal policy of
the Institute, the seed maintenance of that cropis at a very high level. Annually high yield of pre-
basic and basic seed is obtained, resulting in a number of existing license agreements between
the Institute and private seed producers, farms and companies for the production of alfalfa seed,
which have shownthat about 50% of the seed production areas in Bulgaria were occupied by our
varieties.Predicting the alfalfa flowering via regulationthe time of mowing was of significant
importance for the increase of seed yield, so that pollination to take place in a warm, dry and
sunny weather. The efficient production of alfalfa seed required optimum plant protection,
adequate varietal structure, and appropriate agrotechnics.
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Cyneitmenosa H.III., [Terkosa /I.C., Mapunosa J[.X., Usanosa U.1.

PE3VJIbTATHI SKCIIEPUMEHTAJIbHBIX MCCJIEJIOBAHUIA C JIFOIIEPHOM B
TASS”OBPA3LIOB UUDJIUK” — PYCE

Jlroniepua  (mar. Medicago) sBasieTcss MPEUMYIMIECTBEHHO MMEPEKPECTHOOMBIISIOIINMCS
pacteHueM, MpHUHAIeKamee K cemeiictBy boOoseie (Fabaceae). Ona pacmpoctpansiercs u
BhIpamuBaeTcs Ha 6osiee 30 MuTH. Ta MO BceMy MUpy. HaydHbIe SKCTIEpUMEHTBI ¢ 3TOH KYJIbTYPBI
HAYaJIMCh B CEIbCKOXO3AHUCTBCHHON ombiTHOM cranmuu “Obraztsovchiflik” B 1905 romy 3a
nepuoa 1991-1994 18 enunun xpanenus ¢ n = 16 u3 10 BunoB uz HayuHo uccrienoBarenbCcKux
yuepexxnennn Kazaxcrana (KazNAU u KazNII 3emnenenus) Obuid ucnbiTaHbl. B mHCTHTYTE
U3y4alioch ~ OOJBIIOE  KOJNMYECTBO  OONTapCKUX  WHOCTPAHHBIX  TPEXJICTIECTHBIX U
MHOTOJIUCTOYKOBBIX COPTOB M 3apOJbIIIeBON Mia3Mbl. BblsiBIeHsl Haubonee Ba)kHbIE
0COOCHHOCTH (TIPU3HAKHU) 3TOH KYJIBTYPHl M ONPEACICHBl KOPPEISIIHH B3aMMOCBSI3H MEXKIY
Humu. 3a mocneaaue 20 €T B MHCTUTYTE OBUIM CO3/aHBl CEMBb COPTOB 3TOW KYJIBTYPHI:
Hanexna 2, Ipucra 2, Ilpucra 3, Ilpucra 4, Poiu u Ipucra 5 tpoituatsie. CambIM O0JIBIINM
JOCTUKEHHEM OOJTrapCKOil CeNeKIMH JIOLEpHbI OblT copT MHOroiaucTHa - 1 - equHCTBEHHBIN
0oirapcKuii MHOTOJUCTOYKOBBINA COPT (5-7 JETMECTKOB Ha JIHCT).
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»OBPA3LI0B YNDJINK” — PYCE JXAFIAWBIHIA BEIE JAKBUIBIHBIH
COPTTAPBIH DKCITEPUMEHTTIK 3EPTTEY JITH HOTVKECI

bene (mar. Medicago) Oypriak(Fabaceae) TykpiMaachiHa yKaTaThIH MONTECIH OCIMIIKTED.
On onempe 30 MiTH.Ta-J1aH acTaM aymMakTa ecipiieai. by makpuiael 3epTTeyre KaTbICThI FRUTBIMU
toxipudenep 1905 xputel “Obraztsov chiflik” aypuimapyamsiiblk TOXIpUOETiK CTaHIMACHIHIA
xyprizute 6acransl. 1991-1994 xpuinap apansirbiaga Oyl gakeUIbH Ka3akcTaHHaH OKeTiHTEeH
10 typinen, kaitamay canbl n = 16 OomarbiH 18 KOChUIBICHI 3epTTemiHil. MHCTHTYTTA Kol
MeuepAe OONrapiblK JKOHE IIETENIIK YIDKANbIpaKIIaibl, COHBIMEH Oipre KOIhKambIpaKIIasibl
COpTTapblHa >KOHE YPBIKTBHIK IJIa3Mara 3epTTeyiep JKypriziareH. 3eprrey OaphichiHIa Oyl
OoCIMAIKTIH OacThl Oenriiepi O6JHIN alBIHBIN, OJIAPABIH AaApPACBIHAAFBl KOPPEIIISAIIHSIIBIK
Oaiinanpickl aHbIKTanFadH. CoHrbl 20 KbUIAa WHCTUTYTTa OYJI JAKbUIABIH KETi COPTHI
weirapbutrad: Hanexna 2, [pucra 2, [Ipucra 3, [lpucra 4, Ponn xone Ilpucta 5. bonrapibik
CENEKIUSHBIH €H YJKEH JKeTICTIri — OeleHiH OonrapiblK Kalfbl3 Kerpkambipakmaisl (1
JKambIpakTa 5-7 JKarbpIpakiia) COpTel - MHorosmcTHa-1 OO0MBIT TaObLUIA b,

YK 633/635:631.52:633.1
Tacran6exoBa I'.P., Pauco b.0., Myp3abaeB b.A.

[O20-3anaonwiii Hayuno-uccie0o8amenbCKuti UHCMUmMym
JHcUBOMHOBOOCMBA U pacmenuesoocmea (Lllvimxenm)
FOoicno-Kazaxcmanckuii 2ocyoapcmeennbiii ynusepcumem um. M. Ayszosa (LLlvivmkernm)
[Ooicno-Kaszaxcmanckas obracmuas uHcnekmypa no cCOpmoucnvlmaHuio
cenbekoxosanucmeennvlx Kynomyp (LLlvimkenm)

PE3VJIBTATBI 9KOJIOI'MYECKOI'O COPTOUCIIBITAHMA KYKYPY3bI
HA ITPOAYKTUBHOCTD B YCJIIOBHUAX IOJKHOI'O KASAXCTAHA

AHHOTAIUSA

B cratee npuBomATCs pe3ynbTaThl MHOTOJETHUX HCCIEIOBAHMI IO COPTOU3YUEHUIO
KYKYypy3bl. YCTaHOBJIEHBI HauOoJiee MPOIYKTUBHBIE THOPUIBI W COpPTa, MPHUCIOCOOTICHHBIC K
cnenuuaecKuM MOYBEHHO-KJIIMMAaTHIeCKUM ycloBusaM FOxuoro Kazaxcrana.

Knioueswie cnosa: xykypysa, THOpUI, COPT, IKOJIOTUIECKOE COPTOUCTILITAHHE,
MPOTYKTUBHOCTb.

BBenenue

B OCHOBHBIX HaIpaBICHHUSX IKOHOMHUYECKOTO W COIMAIBLHOTO pa3BuTus PecrmyOmuku
Kazaxcran na nepuoa mo 2030 roga oJlHOW W3 TJIaBHBIX 3a7a4 B CEJIbCKOM XO3SIMCTBE SIBISETCS
HEYKJIOHHO€ HapallluBaHuE€ MPOU3BOJICTBA 3epHA. OCHOBHOM NyTh pEIICHHS 3TOM 3adaud -
MMOBCEMECTHOE TIOBBIIICHUE YPOKAMHOCTH 3€PHOBBIX KYJIBTYp, CPEIHM KOTOPHIX BaKHAs POJIb
OTBOJUTCS KYKypy3e, KaKk OJHOW U3 Haubojee ypoKalHBIX U KOHKYPEHTOCIOCOOHBIX KYJIBTYD B
YCIIOBHSIX PHIHKA.

Kykypy3a onHa 13 BeAylIMX 3€pHOBBIX U KOPMOBBIX KYJIBTYpP B MUPOBOM 3eMIIe/IeTTUU. Y
HEe OrPOMHBIE TTOTEHITMATBHBIC BO3MOKHOCTH M TIPU COOJIFOJICHUH TEXHOJIOTHU BO3CIIBIBAHUS
OHa MOXET JaBaTh ypoxau B 2-3 pa3a BbIIlIe 3¢pHOPYPaKHBIX KyIbTYp [1].
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